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t , mmmizm ttzmmv </i^^m^mm^ 
s& Lxmm- ? mizm-t h hsm t- * w 

->X. 

wmSE b^/b£- RMS. b^b L TffiS-fS 

fria^*K, y-K v-x, b'i^y&t^*;b 
&ff ^sa&fflffigy- b t . 

my- v wmLtzmmt z^xa o . frfaserae 

n&vKivzmy- b lugJKiKy- b 

ffilEK»asti, y-K b'l^y, V-X&Xf1"**A> 

zmuzwrnmimy- bmrnmh^byyvx?*^ 
^TiJ o . ffiBiEttfflffisy- b smiMas h 5 y yx 

ti%Mz^tzmf\.v<;v*tthmmwr&j-*?*)v 

mmmmwHxnmh^mmmy- vwnmsk 
hyyitz? comma ± o ® < * * *xt 

^y-vmrnrnm-n^t^mmmm 
y-vmmmm v 5 y i^x^y- b jy: o»< 

[ if 3 ] tffiBffi»fflffi«y- b vy> 
? (i . -e^y- b «is* : M«rtx#^& £8«h 
ffisy-bM^^Sb^y^^^y-hMgisj: 9 
s < * & t ig£ s tix \ ^ it i f aa^^s 

a. 

[ HM4 ] friaffi»fflffi8y- b b ? > 
x , -e ^mmitfmmHxnmh^nmwmy- hm 

[ if 5 ] mammtmy- b sm^sss b ^ y 

W ? (iffiftffi«T"tSft L , ^«y- b tfflJnSfifcm 

j±^^;bt m«j± > cornz® i Kmrmmmm? 

iz^-timm i imcom^mm, 

[mm ] wjg^Es&ifty- bmmm&h ? > 

l>x fcor-Vb fufEiMMftSy- b b 5 
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2 

y v*x * <o y- b t # nfigs t § tiT in v y b 5 5 - 

mss 2- fit m l . immm^mm v^vt mmmmmt 
uk/i< t ifinmm t^mizt trnm i ib»^h^ 

mm Vyyy*x?<r)Yv4yty-vt oisudtAS 
^x>f .7yfflftgy-bM€*JMb5y^^^ 

>r . y ^mmmy- b am^ia b 5 > ? \t , ft 

l . tmmmwmy- v mmmm byyjx^covu 
jyty-b%m%mzimix^-x$:Mmti-&n 
ffi^/^y-bt^-tfu^-^ 

•yyfflffisy-bM^jjjiib^y^^ti, m 
i±uK>i-£immzimt h mizmmtu tmmrn 
my- bmnmzk b yy=jx^<ny- vRUzmzm 
m udmrnz y -va yi^w o utiles i taaiaa 

[if*ii 9 1 lijiBffiUffliegy- bM«*si* b 5 y 
? Rv^mmm y- v mmm% byyvx? 

&m tfc» jr b 5 v ^ -eft h mm i tatt^n^ 

[mm i o 3 sjffi-ff mzm t tzw&vKivm^m 

30 IMSI^^WS^^xtfE^tTSr-^IS^^ft 

titz m±v-oi izm t fzwrny^z^-t s » 

4,Ti r^Hn^l .Lf-T (lis ^4 fljfll '_ - v 

fria^gBti. y-b. y-x, bwysx^y-^b 
& fii^. y-b mmmm vvvvxth. 

my- b wmLtzmmt o . fria^afflffi 
ssy- bffi«i^rm b 5 yvzm., mKmzx->x 

40 mE^^&isy-btc«4i§€. fuia^iiiisy-b 

friaigij^ii . y- b , b ^ y . v -x&txf-v 

^{iixit|g»ffl*6Sy- bMmS^S b^y'x^^ 
D . mlB«»ffl«y- b Mm^?i)S b y y vx 

9\t^ mMmzw^^titzm&v^v^y-Y^z^x 

mmmmmy-vmmm^\-yyvz,ni. zco 
mw±t>*£Wimm£y- b smiK&s b 5 y ^ ? «ra 

50 mi±J:'3fi<a£§fiT^5ffl^EIB&. 
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[ if *ii 1 1 ] mmmmmmmy- b mmrnm b y 

tix^&tmmi ofEaoB«0S# o 
[ hm 1 2 ] mmmmmmmy- b mmmm v ? 
yyxnt, %<r>y- bm&mmmmmy-bw% 

[ if *ii 1 3 ] mmmmmmmy- b mmmm b y 

ill OiaiMI«0£L 

[ it *ii 1 4 ] mmmmmmmy- v mmmm b y 
yyxmmmmm^, *<r>y- v trans *ut 

Ttzmnmi omtmmm. 
i mmn i 5 3 frt BSMraesy- i- mmmm v y 
b tnmmmmmy- bmmmm b 

yyyx3>cr>y-bt tf\M.mzim £ irX 1) b > b 5 5 
mUK/b 1 36*ttfiaj WIS t & I- « t L fcUfcSBg 1 0 IE»tf) 
[ If SIS 1 6 ] flTiSEHtilti . IS^fflffi*^- bS 

byy ; Jx?<?)bisJ yty-bt <m&RX 
s*ut^>f >y *mfflk?- b mmmm byyyx?* 

fiawigtw s mj± i^w^sssw-s ^ &m 
i . y- 1- mnmm byyyx^^bu 

jyty-bitnmuzmmLxv-xttmmttm 

JEl^/b£ b t^-tf' S 

isx^ •yf-msy-bMm^iib^y^x^i. m 

bSM^S b yy yxfcoy- hRX/Ztiizm 

mifzimm^ b w ourr if 1 oiaaie 
[ if mn 1 7 ] frt mmT mm^. vtvujvs.* 

■y -t yxmttm v ^ 5 If 3K*M 1 0 

[ if *ii i s ] mmmmmmmy- b mmm% b y 
y yx fmfimmtmy- b mmmm byyyx? 
it. z&mmmwixv-x. bvAymf&^^b 
itmikumwbyyyxjx'fohmimx mm<m 

nmm 1 9 3 m^.mmizmt^wmy<)b^m^m 
m it ffl&t h r - * s t & tt^-t & jgiES t 

imMfrfr t> ffMW Vbx (c JESF L T ISr - 9 Ut^ ft 
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mwmm mmm^zmmi^m & 

Wim^x^uz^iix^.m^fitzm±y^)b^my- 
io h -ii , mwummy- v t ?t «eu^ 

ifia«#Ji{4, y-b, fmk y-x&i/f-r* 
^s-«ix.fcBiiffl«s»y- bMm^jj* b 5 > yx??t 

my- bmmmm b y yyxm, tmmzuwzti 

KV&b-ObZy- b lz%tfAix^mzlfctfzMffiU< 

i i f J s *n 11Z * * ? $ /i lti^.o; nw 

SB»ffl»»y- bM«^$M b ?yyx^il ^-tfOM 

20 mEA^»fflfe»y- bM€s$M b yyyxtcomm 

[ if *ii 2 0 3 mmm%mmy- b m.nm% b y 
yyx9\±. zcDy-bm^MRymy-bmMzm 
%byyyx?ny-bM£^&<%^mzt%.fcf 

[ff*ii2 1 3 mtmmmmy- ymwimskY y 
yyxm.. zcoy- hmm&mmm?-bm 
m%byyi;x?ny-bimm£m<%L,%^ 
imm 1 9 sttw^a^witatts®. 
30 umm2 2 3 BuiE»ffl«^- bmmmm b y 
yyz?n. f-T %)b iz&xzti h MmmmzmM t 
nxff imm -> y 

y^ammtx. oi&<%^mizikfe-fmmMi 9 

[ ifsftii 2 3 3 tsffiiraffisy- b MrnifJM b 5 y 
yxnmmmmxm^L, ^y-bizepmtifzm 

[ If «IM 2 4 3 ISSffiffl^S^ - b M«#gjH byy 

m yx?<ny- btwmmmmy- bmxM^ byy 
yxfcryy- bttmimzmmztixtb-yb s 5-0 

<fb t ffitmm t%miz vtzimm 1 9 zm<?mt 

1 msm 2 5 3 m s$mf-m& - i^«ffl«y- b 
mnmb^k b y > yx 9 <n b va y t y- b t wis t» 

A3*ufcx4 vf-ffl«Mi^- bMm^5Mb 7yy'x^ 

mmmz&^x, mxj ym'tmy-bmnm^b 
50 v: r^;i. iM*ffl«^-bM€«llb5y^ 
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* tw i>*nmij&ib LT#tev f y 
a-c* & *, ^^^Mfi-^a»ffl^T arv^ cons^ 

mm=F (-mm, mmy~ \-mm^mh yy : Jxf 
co-mt$> h mm f =y v 9 . iitTT f t t m^m^ 
ifihh) ^x-^xmrn-ti, ;«7?f^vby?x 

10 77 Scoff« E Lf-f XTl/'f [iWx. (f # IFF 8-234 

@6£*"t. li«(±^3t«^OLED. S?-cO»JIF7 
yy^nFTl, !S:iC0jfJlF5'yy^TFT2K. 

* -y t^(EL) «^T"S> § . *SE L*ffli£ < CO 
*§£SS£tt#& OLED (#«3^M^- 

H) fclWil^t^'J)^ 0T1ifB£«TOLEDfc 

txyj x-vosmzm^x^z. fiu ?g*«Ti± 

sB? L fc O L E D tRBfi WCtt* < . *?fc3DH4« 

v\ K^OMTJi.. Py^y*/FMC0TFT2C07-X 
SrVdd (ttiittfi) fcU MffOLEDi0*y- 

m \±TFT2<r)YV4-y\,zWiWi%tiX\i&, — ;6\ N 
y^McOT F T 1 coy- F i£££K scantg 

> i i fKM? a c -' & 6 s ' I ' F 'Y 2(7) V — ]- izim is ivc <, » 

6. 

[ooo4]iHE*iiffs*sfcftt, ar, «fts 

c a n £»K«fLsfc U T-^IRd a t a£«£fl!S6£ 

atf-^tfivwj msth t.TFn mm. i . 

im'nW(: ^im^ali'Ctl^iL, I l'"r 2 coy — f-Mif''.'- 
tiT-^mfiVwt-Srf 5. ^BKs c anj#l« 
«®t-TI>t. TFT1^7C^^ TFT2litM 
Wtf-Mdat a*^WOiffiSftl>*\ TFT2W 

FT2^fr-LTII**^OLEDtiI^^®Sii. TF 

t 2 coy— F/y-xrJKEv g s KJS tfcffifc & 0 . 

MffOLEDIJT F T 2 £ lofMS tlSHstt 

[000 5] TFT2C0KL^f y/y-XHtM 

tLS€?I£ I dsfc-f&fc. 'ft^'OLEDtoltUffi 
ISmsii-r-S) TFT 2 ^'ffiWffl«T"»f^ 5 i> CO fc "t 

s t , ids imTco^xm^ti h . 



twau i^«ffl«y-hMm#«i*F5y^^ 
co f f- y t y- f zmmwzmm lx v-xzmmt 
-t&nEiswz y- f iztkM ubh-n. 
mxj 7 1 fiiw f 5 yyx^n m 
ai/K^immzumz, mzmzti. tmmmm 
§y- F^m-w-a* f yx^coy- Faults 

ac0^3K«^coffi»^a o 

[ lf*il 2 6 ] fif Zmm=f\±-% «x V ^ F n;t/ S ^ 
■/ ^ yxm^m\- > ^> WjRiI 1 9 f B»co|g**^ co» 

[ if *ii 2 7 ] frt a»ffl»»y- f mmmm f 5 
y ^ tmrnmrny- f amwsim f 5 > ax 9 
\±. m^mi^mmxy-x. v^ym^-r^v 
* ffM l mm f 7 > ^ 9 1 m ^ s 11^ 1 9 teaco 

|g*«^co»^ffi 0 

[JgHJlCOffffl^t™ 

[0001] 

[^coMf-I.Sft^if] *^BJ(i, #«xl^^Fn;F 20 
$*'vte>\X (EL) S^t'cO. mgfttioTiUS^ 

F^y^^^^r t"cO^»»^ t i -> T 

^xMcoBffill^SStM-rs. MtilL<{±. «M8^ 
- F F^yy^^CStlSf^WvyH^ 

F k/fco y uss^jmsijsffi ^bw- * . 

[00 02] 

[ «*co&« ] -kg: , r ? r 4 y v f 'j 9 xmcomm 30 
^iifzmmmmizmtxmmmz^mwmt^ .1 1 
^fzi^za, &wmi l zm%Ti±ix&m±izifctxMm 

coHff^gg-et . s*e<j^»^iii«H£ffl^^*i^ 

t |S|«?»£ . L^LiSUr ^ ^7V^ t^5r0 . 
ELfun <Jt&!*!4;^it>t^y-r 9fifg 

A 7 ?7^fF , fcW&mm ^cofij * 

s^rts . co^«^co»s(±m^i t i -5 xmm 

xhht\^j Axm&T 4xru^mkii±^<m^ 

i. 

[00 03] I B a B f A xrVA t Ilia, *«E LfU* 

Ids =/i -Cox ■ W/L/2 (Vgs-Vth) 2 
= ju ■ Cox ■ W/L/2 (Vw-Vth) 2 - (1) 
■1'IXC o x(i#{5lJS^ D coy— FSST"$> 0 , BIT *Cox = e0-er/d ■■■ (2) 
C0ii:-C"4i.^tl-& <J ^50 (1) jH&V (2) ^tp. VthiiTFT2cOMfI£S 
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U uli^-YVT^mmi^L, Wif^*/Mg£* 
U Ui-f-r^kR^U e 0i±Jt£<7)ltt¥£^ 

[0006] ( i ) mzxtitt, mm^m^tsm&y 

wtlot I d s fcfMWTf , LTfBHH^OL 
ED«»JS^0J»T"#-g»itt^^„ ZZX\ TFT2 

* f&fnfwriM^ § -tt s as (f&w» y t-* s . an *> > 
tMn§Wfcfcu-TJ±i d s(ivg s^fcioTSOlWS 

to . OIK DcWIffetJi o 5 (c,J: 0 Yds n^fJ) L 'C 
. F^£a«»mS Ids^OLED {Z&Z 1 #>'T 

[oo 0 7] ±3*L/ti5t, 06fc:jSLfcH*f)0B 

^ae^-f^l" (-71/-A) tf)|BL OLE 
7 o «t 3 C? 1- U t , T7t< 7 

-? b y ? xw&tfmknm-h z t a . a 7 1 
( w*. if n t s c stst^o w-^mm > xmm 2 

5Wteft«scanlMscanN 
fc. IB* 2 5£SBMi*Sfcfc<9Hi«WR (T-^UffiV 
w ) Sr 4*. * T- d a t a t h V 9 Xfticffif£ 
SfVOiS. jtSIs canlMs canNM» 
IM«2 1 r-**d a t aiir 

-fWm®&2 2tfiSKSn£. «*agMDM2 1 
fcJ^TjtaStfts canlMs c a n N &Jf<HKR L 

, f~mmmm2 2 otf-^id a t 

a!6»i!,VwW»sa»S»Dii-ritt:J:0, PJtSI^B 

^s^ts z t tf-cs s . #Mv h y ^^.m^^ 

v?x mcom^mmxu . m # a^irra *> #b« 2 5 
w^3R^**^&«^'t5 fc#>. #*fiv h y ? x^ic 

[00 08] 

!H=#5XS«±tffM£^TFT (Thin F i 
lm Trans i stor > W^b7>i/X?) iM 

mtitihhK zii\m<m&\,zi.Z>. i-^b-h.. W«e 

mmm^mmcotzMzm^v ?ymmm^ 

5xS»'f£ffl$ix, tffi$fr t LTi±^-«±tffM-r 
Sit i«JtK«SS«:T FT^ffifflStiS W^T'fc 
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!>„ fci^Y TFT«ffMtffiffl$tl|,T*^7rX 
y'Jn y^ Uy'j3 yii, JjW H y y n y fctfc^TIi 

tz T F Tlfiff [t<o(f t>r>%tf±%\\ztimt>ix-Z^ 

h. tft. tt«e<j7vM^?xss±t^yyynyT 

*\ *^M7x« t±^-ic y -f-'x^^df- & mm 
-ft z t {« i < . x y v y 3 y ^n-fL^ttS^'ffiK 
10 n^mmz x otif toi s^-r s r t 

[0009] ^cOfeS. N-lS±tMLfcTFTt 

t ±->Tll 1 VliLhif ^-5< i fc fcft-Ctt*^. 

B*CJ:o-CVth*itf4>o<*SS, ff»^ 
( 1 ) SlCftoT, OLEDtath.4«SII dsiiB« 

ft t ^ ^ < if h o ^ < FJts t f±ms *ss t 

# ( 1 ) stW^^-^^if ^>rp#tcrpV^Tt>|HJ«co 
liAmS, ±IEW>°5-?<-^^if^^^ 
if. J^<Di'3=5rB*ia<?)tf^'Ogi<?5»!3r<!,-f, KiSn 
7b4f. *§^{4M n a p«Ci'7Tt*l»SSii^lfrtl» 
ifc*W^ix^v\ ;^i5=5r^i±, OLEDfc» 

■3K£f^**»t:ov^. HAftt: ( l ) jUnfr^x 

- ^ cotti*±^ o izm txv&t & mm it>K zti 

if r U7H c^S^Igtfc ii#HHe<jr$) £ (f 
30 frO-CSK, «WiiatJ:4TFT«i|t1KEiI, St^ 
»W«ffliC «t -^T^r & T F TWttralffl^fctoV^ 

ffttif ^o^icj: <?>-f , $SgE.-5jE«t#B*«?l3t« 

f iztmvmm zimi. z t l xm&mtM& 
,,. ^ 3 ,i , K u mm i t , mmm.% 

[0010] 

T^mmtfz* m-h. ^m^immm 

03e^g|5tE$3iTi ^ t j±(y .Wtt^^^'tit 
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t fzm^^^-tmwm^ mmm^z 
m-mmttt*. mssmmi. y-K v-*, 

?mh7>=jx?t, my- v tss t t * ^ 
xa o . miEsafflftg^'- b mmmm vyy^x*? 
m^xmzx^xm&tntzm^WiZi&j-v* 

frta»SEii, y-K bi^y. y-*fttff"Y*jp 
fc^fcSBiMJesy- bMmsaSb 5yy^^ £Hr 
lxh *} . miaffi»ffl« y- b wtmm b y y yx 
%mmz\m^Ktz%&.v^v^ y- b tsttA 

t Ti^*«^ l . mmamm?- v Mm 

smffl«a«y- b mn%-m% b 9 > vx ^ffiwms. <t o 

ffi<£&$r^ait;:K£3*vO^. UttWteJi. ffffSIE 

^^qf* wwjei- b $mmm b y 

>i?X?co?-b££V&<%b%\v&£&£.ZtiX^ 

msmmmy- b mmmm b y y y 

ny-hmmm%b?yy'x?cDy-hmikm&m 
<%t>%^zm%L%tix^i. *m±. msmm 
my-bMmm^byyjx^ii, ?-**jw=seas 
las lt , -e^p«EA«rt-c"Wjib 

-tS3ES4ffl*S»y- hS«#S9S b yyVx?<vm& 

fBK»ffl«y- bMm^jH b 7 y yx, y ii®fnfil« 
T't&ff U *?>y- b KMStatlLEl^l'fcBimEE 

^ra^i^-bMm^mbyyyxy^y-bfcM 
iai»ffl«y- biM^an b b t 

y^zmztz x. mz£Z&t£'* s'Xt^QX — 
b sm-ss&n b 7 y yxy by a yh y— h i 

ffASftfcx-'f 7f«^-MlWh7yy'x 

y fc-ax-cts o . ts^ ^y ffl«y- bmmmm b 

mti mmn t . issestraesy- b bummi b 5 
^^oHwyty-hs VMmzmu lxv-x 
itmwc^hmivKjiity-yiz^Lthh-^ , m 
x4-; y mm?- v mmmm b y y ^ ^ a , ns. 

y- b mmm}^ byyjxwy-b rxs ituzim 
i tzimm zvv4>$>t,® *) sit , %■ 1 1 < « . frts 
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1 0 

«**^{±#«xl/^ bn/k5^--y^yx«^^fflU 

tit l< ti. Bufsgg»ffl»8y- hamifSfta b ^ 
y ^sv^»fflffisy- b smifs&n b5^^ 

& L^affll b ? y yx ^ t-S) i> . 

# ^com^ns^'f-^mz^i-tc. ttin rff^ix, 
^«i^iM«rt^^^»ffl«y- bsm^a b 7 

io •y s jx9<w-x ■ vu^yr^mti. m^cvmtiv 
Kiuzmtfzy-b ■ v-xr^msi^^-ri, m^t, 
±isxit^y-b ■ v-xp B imj±, tt(±y-b€fi 

fflH. «Ha^«^P*«o. SSHfc. OLEDtSfi 
S . ^ t E^iJ fife mf^ffl#fii»y- 

bsm^s b 5 yyy ^ s#. t < mtibtemz 
mmmzmibmmmimy- vmrnmrn b ? 
y=jx9t y- b ^^a«^$^^iEtDffl«y- vm 

20 m^Sb^y^'X^tJloTSlJtPSiX, OLEDfgll 

tfe3SW^«»y- bM«#Sti* b 5 y ^ b 

• y-xiaHEEfct&taSsLK SHt. #Sii»^ft 
(i, ^lfi0^4^tJ;-5TM»S^I=mfflffiSy-b 

b 5 y : JX 9 1 ± o T T- ^ K fc MSrtiJ** 
^ffl^n. »2<^a«t:J:-oTfflI«lS^4^>f v ^ffl 

b mnm% v~>yvx?\z^x msmm 
*6»y-bS«^*b5y^^«y-b ■ b'Wy 

H*«ffl»SfLS. ELhStftSi:, ^*«tfe^T(2H 
[0012] *%0J!{i, Kt^it i 3 CT F TO#'|4 

ti'^-?^tct t-r , jEmzmMcontiL* oled caft 
; t i m t -t s # . ±tsig-* v •> LmE9^#ac i -5 

HT^«ffl«y- b sm#sss byyy^y&TFT 

1 . Mmmtmr- b Mm^as byyyxy&TFT 

2 . K^fflffisy- b Mm*^* b y y vx y it t f t 
40 3. x^.7yffl«y-bM«^Sbyyy^y^T 

FT4fcl«\ fIt**SJ5iiTFT (Ilby/yy 

y> izmt>tiz>h<vxim<. m^yv^ymm^s 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To stably and accurately supply desired 
current to a 

light emitting element of each pixel and to suppress the current leak 
independently of characteristic dispersion of an active element 
inside the 
pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor TFT3 which 
takes in 

a signal current Iw from a data line data when a scanning line scanA 
is 

selected, a converting transistor TFT1 which temporarily converts the 
current 

level of the taken in signal current Iw to a voltage level and holds 
it, and a 

driving transistor TFT2 which provides a flow of driving current 
having a 

current level corresponding to the held voltage level to a light 
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emitting 

element OLED. The TFT1 provides a flow of the current Iw taken in by 
the TFT3 

to its own channel to generate a converted voltage level at its own 
gate and a 

capacitor C holds the voltage level generated at the gate of the 
TFT1 . The 

TFT2 makes a driving current having a current level corresponding to 
the 

voltage level held in the capacitor C flow through the element OLED. 
Note that 

the threshold voltage of the TFT2 is set so that the voltage dose not 
become 

lower than the threshold voltage of the TFT1 to suppress leak 
current . 

COPYRIGHT: (C)2001,JPO 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the display provided with the light emitting 
device by which luminosity is controlled by current, such as an organic electroluminescence 
(EL) element, for every pixel. It is related with the what is called active-matrix type image 
display device with which the current amount supplied to a light emitting device is controlled by 
active devices, such as an insulated gate field effect transistor provided in each pixel, in more 
detail. It is related with the control art of the leakage current of subthreshold level of flowing 
into an insulated gate field effect transistor, in detail. 
[0002] 

[Description of the Prior Art]A picture is displayed by arranging many pixels in matrix form and 
generally, controlling light intensity by a active-matrix type image display device for every pixel 
according to the given brightness information. When a liquid crystal is used as electrooptic 
material, the transmissivity of a pixel changes according to the voltage written in each pixel. It 
is the same as that of the case where fundamental operation uses a liquid crystal also with the 
active-matrix type image display device using organic electroluminescence material as 
electrooptic material. However, unlike a liquid crystal display, an organic electroluminescence 
display is what is called a spontaneous light type that has a light emitting device in each pixel, 
and has an advantage, like needlessness and speed of response of a back light are quick with 
the high visibility of a picture compared with a liquid crystal display. The luminosity of each light 
emitting device is controlled by a current amount. That is, in that a light emitting device is a 
current drive type or a current control type, a liquid crystal display etc. are large and it differs. 
[0003]A passive matrix and an active matrix are possible also for an organic 
electroluminescence display as the drive system like a liquid crystal display. Since realization 
of the large-sized and high definition display of what has a simple structure is difficult for the 
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former, development of an active matrix is performed briskly. An active matrix is controlled by 
the active device (generally it may call the thin film transistor which is a kind of an insulated 
gate field effect transistor, and the following TFT) which provided the current which flows into 
the light emitting device provided in each pixel in the inside of a pixel. The organic 
electroluminescence display of this active matrix is indicated by JP,8-234683,A, and shows 
drawing 8 the equivalent circuit for stroke matter. A pixel consists of the light emitting device 
OLED, the first thin film transistor TFT1 , the second thin film transistor TFT2, and the retention 
volume C. A light emitting device is an organic electroluminescence (EL) element. Since an 
organic EL device has a rectifying action in many cases, it may be called OLED (organic light 
emitting diode), and, by a diagram, uses the sign of the diode as the light emitting device 
OLED. However, a light emitting device is not necessarily restricted to OLED, and luminosity 
should just be controlled by the current amount which flows into an element. A rectifying action 
is not necessarily required of a light emitting device. In the example of the graphic display, 
while the sauce of P channel type TFT2 is set to Vdd (power supply potential) and the cathode 
(negative pole) of the light emitting device OLED is connected to earth potentials, the anode 
(anode) is connected to the drain of TFT2. On the other hand, the gate of N channel type TFT1 
is connected to the scanning line scan, sauce is connected to data-line data, and the drain is 
connected to the gate of the retention volume C and TFT2. 

[0004]ln order to operate a pixel, first, the scanning line scan is made into a selective state, if 
the data potential Vw which expresses brightness information to data-line data is impressed, 
TFT1 flows, the retention volume C is charged or discharged, and the gate potential of TFT2 is 
in agreement with the data potential Vw. If the scanning line scan is changed into a non 
selection state, TFT1 will be come by off, and TFT2 will be electrically separated from data-line 
data, but the gate potential of TFT2 is stably held with the retention volume C. The current 
which flows into the light emitting device OLED via TFT2 serves as a value according to the 
gate / voltage Vgs between sauce of TFT2, and the light emitting device OLED continues 
emitting light by the luminosity according to the current amount supplied through TFT2. 
[0005]Now, when the current which flows between the drain/sauce of TFT2 is set to Ids, this is 
driving current which flows into OLED. Ids is expressed with the following formulas when TFT2 
shall operate in a saturation region. 

lds=mu-Cox-W/L / 2 (Vgs-Vth) 2 = mu-Cox-W/L / 2 (Vw-Vth) 2 - (1) 

Cox is the gate capacitance per unit area, and is given by the following formulas here. 

Cox=epsilon 0 and epsilonr/d -- (2) 

(1) Vth shows the threshold of TFT2 among a formula and (2) types, mu shows the mobility of 
a career, W shows channel width, L shows channel length, epsilon 0 shows the dielectric 
constant of vacuum, epsilonr shows the specific inductive capacity of gate dielectric film, and d 
is the thickness of gate dielectric film. 
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[0006](1 ) According to the formula, Ids can be controlled by the potential Vw written in a pixel, 
and the luminosity of the light emitting device OLED can be controlled by it as a result. Here, 
the reason for operating TFT2 in a saturation region is as follows. That is, in order to control 
Ids only by Vgs in a saturation region and not to be dependent on a drain / voltage Vds 
between sauce, even if it changes Vds with characteristic dispersion of OLED, it is because 
the driving current Ids of the specified quantity can be sent through OLED. 
[0007]As mentioned above, once it writes in Vw, by the circuitry of the pixel shown in drawing 
6, OLED will continue luminescence by fixed luminosity between 1 scanning cycles (one 
frame) until it is rewritten next. If a majority of such pixels are arranged to matrix form like 
drawing 7 , an active matrix type display can be constituted. Scanning line scanl thru/or scanN 
for the conventional display to choose the pixel 25 in a predetermined scanning cycle (for 
example, frame period according to the NTSC standard) as shown in drawing 7, Data-line data 
which gives the brightness information (data potential Vw) for driving the pixel 25 is allocated 
by matrix form. While scanning line scanl thru/or scanN are connected to the scanning line 
driving circuit 21 , data-line data is connected to the data line driving circuit 22. A desired 
picture can be displayed by repeating the writing of data-line data to Vw by the data line driving 
circuit 22, choosing scanning line scanl thru/or scanN one by one by the scanning line driving 
circuit 21. In a passive-matrix type display, the light emitting device contained in each pixel, 
With the active-matrix type display shown in drawing 7 to emitting light only at the moment of 
being chosen. In order that the light emitting device of each pixel 25 may continue 
luminescence, it compares with a passive-matrix type, and it is points -- the level of the driving 
current of a light emitting device can be lowered - and after a write end becomes 
advantageous on a high definition large-sized display especially. 
[0008] 

[Problem(s) to be Solved by the lnvention]ln a active-matrix type organic electroluminescence 
display, although TFT (Thin Film Transistor, thin film transistor) generally as an active device 
formed on the glass substrate is used, this is based on the following reason. That is, it is not 
realistic to become comparatively large-sized [ the size ] on the character in which an organic 
electroluminescence display is a direct viewing type, and to use a single crystal silicon 
substrate from cost, restrictions of a manufacturing facility, etc. for formation of an active 
device. From this situation, a comparatively large-sized glass substrate is used in a active- 
matrix type organic electroluminescence display, and, usually TFT in which forming on it as an 
active device is comparatively easy is used. However, since the amorphous silicon and 
polysilicon which are used for formation of TFT have bad crystallinity compared with single 
crystal silicon and the controllability of a transmission machine style is bad, it is known that 
formed TFT has large dispersion in the characteristic. When forming poly-Si TFT on a 
comparatively large-sized glass substrate especially, in order to avoid problems, such as heat 
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modification of a glass substrate, the laser annealing method is usually used, but. It is difficult 
to irradiate a big glass substrate with laser energy uniformly, and it is not avoided that the state 
of crystallization of polysilicon produces dispersion by the place in a substrate. 
[0009]As a result, it is not rare that that Vth (threshold) differs also in TFT formed on the same 
board V or more [ 1 ] by a pixel depending on hundreds of mV and the case, either. In this 
case, although the same signal potential Vw is written in to a pixel different, for example, As a 
result of Vth's varying by a pixel, according to (1) type shown above, the current Ids which 
flows into OLED varies greatly for every pixel, at all, results from a desired value in shifting, 
and cannot expect image quality high as a display. This can say that the same may be said of 
dispersion in each parameter of not only Vth but carrier mobility mu (1) types. It is not avoided 
that a certain grade changes dispersion in each of above-mentioned parameters with not only 
dispersion between the above pixels but every manufacture lot or every product. In such a 
case, although it is necessary to determine according to completion of each parameter of (1) 
type for every product about how the data-line potential Vw should be set up to the current Ids 
of the request which should be passed to OLED, About aging of the TFT characteristic it is not 
only unreal, but produced in the mass production line of a display by the characteristic 
fluctuation of TFT by environmental temperature, and also prolonged use, it is very difficult for 
this to take a measure. This invention relates to a pixel circuit made in view of the above- 
mentioned problem, and a drive method for the same. The purpose is not based on 
characteristic dispersion of the active device inside a pixel, but supplies desired current to the 
light emitting device of each pixel stably and correctly, and there is in providing the display 
which can display a picture high-definition as the result. 

The purpose of controlling the leakage current of the subthreshold level which flows into TFT 
which drives OLED especially, and preventing fine luminescence of a pixel, with attaining high- 
definition image display is carried out. 
[0010] 

[Means for Solving the Problem]The following means were provided in order to attain the 
above-mentioned purpose. Namely, a data line driving circuit including a current source which 
this invention generates a scanning line driving circuit which chooses a scanning line one by 
one, and signal current which has a current level according to brightness information, and is 
supplied to the data line one by one, Are allotted to an intersection of each scanning line and 
each data line, and are two or more pixels containing a current drive type light emitting device 
which emits light in response to supply of driving current the display which it had, and the pixel 
concerned, An accession department which incorporates signal current from the data line 
concerned when the scanning line concerned is chosen, A converter which once transforms a 
current level of incorporated signal current into a voltage level, and holds it, Driving current 
which has a current level according to a held voltage level including an actuator passed to the 
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light emitting device concerned said converter, An insulated gate field effect transistor for 
conversion provided with a gate, sauce, a drain, and a channel, Capacity linked to this gate is 
included and said insulated gate field effect transistor for conversion, Make this gate generate 
a voltage level which sent through this channel signal current incorporated by this accession 
department, and was changed, hold said capacity, and a voltage level produced to this gate 
said actuator, An insulated gate field effect transistor for a drive provided with a gate, a drain, 
sauce, and a channel is included, Said insulated gate field effect transistor for a drive, Driving 
current which accepts in a gate a voltage level held at this capacity, and has a current level 
according to it is sent through this light emitting device via a channel, Said insulated gate field 
effect transistor for a drive is set up so that the threshold voltage may not become lower than 
threshold voltage of an insulated gate field effect transistor for conversion corresponding within 
a pixel. Specifically, said insulated gate field effect transistor for a drive is set up so that the 
gate length may not become shorter than gate length of an insulated gate field effect transistor 
for conversion corresponding within a pixel. Or said insulated gate field effect transistor for a 
drive is set up so that the gate dielectric film may not become thinner than gate dielectric film 
of an insulated gate field effect transistor for conversion corresponding within a pixel. Or said 
insulated gate field effect transistor for a drive adjusts impurity concentration poured into a 
channel, and it is set up so that the threshold voltage may not become lower than threshold 
voltage of an insulated gate field effect transistor for conversion corresponding within a pixel. 
Preferably, said insulated gate field effect transistor for a drive operates in a saturation region, 
and sends through this light emitting device driving current according to a difference of a 
voltage level and threshold voltage which were impressed to the gate. A gate of said insulated 
gate field effect transistor for conversion and a gate of said insulated gate field effect transistor 
for a drive are connected directly, a current mirror circuit is constituted, and it is made for a 
current level of signal current and a current level of driving current to serve as proportionality. 
Said converter contains an insulated gate field effect transistor for a switch inserted between a 
drain of this insulated gate field effect transistor for conversion, and a gate, This insulated gate 
field effect transistor for a switch, While flowing when transforming a current level of signal 
current into a voltage level, electrically connecting a drain and a gate of this insulated gate field 
effect transistor for conversion and making a gate produce a voltage level on the basis of 
sauce, This insulated gate field effect transistor for a switch is intercepted when holding a 
voltage level in this capacity, and it separates this capacity linked to a gate of this insulated 
gate field effect transistor for conversion, and this from a drain. Preferably, said light emitting 
device uses an organic electroluminescence element. Preferably, said insulated gate field 
effect transistor for a drive and an insulated gate field effect transistor for conversion are thin 
film transistors which formed sauce, a drain, and a channel with a polycrystalline 
semiconductor thin film. 
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[001 1]A pixel circuit of this invention has the following feature. In the first place, writing of 
brightness information to a pixel is performed by sending signal current of a size according to 
luminosity through the data line, and the current produces voltage between the gate 
[ between / source drains of an insulated gate field effect transistor for conversion inside a 
pixel ] sauce according to the current level as a result of a flow. Voltage between gate sauce 
produced [ second ] in the above or gate potential was formed in an inside of a pixel, or it is 
held by operation of capacity which exists parasitically, and after a write end maintains the 
level in general during the predetermined period. Said insulated gate field effect transistor for 
conversion itself by which current which flows [ third ] into OLED was connected to it and 
series. Or it is controlled by an insulated gate field effect transistor for a drive by which was 
provided in an inside of a pixel apart from it, and common connection was carried out in this 
insulated gate field effect transistor for conversion, and a gate, Voltage between gate sauce in 
the case of an OLED drive is equal to voltage between gate sauce of an insulated gate field 
effect transistor for conversion produced according to the first feature in general. In the fourth, 
the data line and an inside of a pixel flow by an insulated gate field effect transistor for taking in 
controlled by the 1 st scanning line at the time of writing, Between gate drains of said insulated 
gate field effect transistor for conversion connects too hastily by an insulated gate field effect 
transistor for a switch controlled by the 2nd scanning line. When it collects above, it is the 
remarkable feature to be given in a form of a current value in a display of this invention to 
brightness information having been given in a form of a pressure value in a conventional 
example, i.e., it is a current writing type. 

[0012]Although this invention is not based on characteristic dispersion of TFT as already 
stated, but it aims at sending desired current through OLED correctly, the above-mentioned 
first thru/or the fourth feature explain a reason for the ability to attain this purpose below. TFT3 
and an insulated gate field effect transistor for a switch are described [ an insulated gate field 
effect transistor for conversion / TFT1 and an insulated gate field effect transistor for a drive ] 
for TFT2 and an insulated gate field effect transistor for taking in as TFT4 below. However, this 
invention is not restricted to TFT (thin film transistor), and its single crystal silicon transistor etc. 
which are created by a single crystal silicon substrate and SOI substrate are large, and it can 
be adopted by using an insulated gate field effect transistor as an active device. Now, voltage 
between gate sauce which produces in TFT1 signal current sent through TFT1 as a result of 
[ its ] Iw is set to Vgs at the time of writing of brightness information. Since between gate drains 
of TFT1 has connected too hastily by TFT4 at the time of writing, TFT1 operates in a saturation 
region. Therefore, Iw is given by the following formulas. 
Iw=mu 1, Cox1 and W1/L1/2 (Vgs-Vth1) 2 - (3) 

In the case of the aforementioned (1) formula, a meaning of each parameter applies here. 
Next, if current which flows into OLED is set to Idrv, a current level will be controlled by TFT2 
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by which Idrv is connected to OLED and series. In this invention, since voltage between the 
gate sauce is in agreement with Vgs of (3) types, if it assumes that TFT2 operates in a 
saturation region, the following formulas will be realized. 
Idrv=mu 2, Cox2 and W2/L2/2 (Vgs-Vth2) 2 - (4) 

In the case of the aforementioned (1) formula, a meaning of each parameter applies. Generally 
conditions for the insulated-gate electric field effect type thin film transistor to operate in a 
saturation region are given by the following formulas by making Vds into voltage between drain 
sauce. 

| Vds|>|Vgs-Vth| -- (5) 

[0013]Here, since an inside of a small pixel is approached and it is formed, TFT1 and TFT2 are 
profile mu1=mu2 and Cox1=Cox2, and unless creativity in particular is put, they are 
considered to be Vth1=Vth2. Then, the following formulas are easily drawn from (3) types and 
(4) types at this time. 
ldrv/lw=(W2/L2)/(W1/L1) - (6) 

Although it is common in (3) types and (4) types to vary for every pixel, every product, or every 
manufacture lot as for the value of mu, Cox, and Vth itself, a point which it should be careful of 
here, (6) Since a formula does not contain these parameters, I hear that it is not dependent on 
these dispersion, and there is a value of Idrv/lw. If it designs with W1 =W2 and L1 =L2, 
ldrv/lw=1 , i.e., Iw and Idrv, will become the same value. That is, it is not based on 
characteristic dispersion of TFT, but since the driving current Idrv which flows into OLED 
becomes the same as that of the signal current Iw correctly, light emitting luminance of OLED 
is correctly controllable as a result. 

[0014]since [ as mentioned above, ] Vthof Vth1 and TFT2 for drive of TFT1 for conversion2 is 
fundamentally the same - both TFT(s) - if a signal level of a cutoff level is impressed to a gate 
which is in common electric potential of ** mutually - TFT1 and TFT2 -- it must be in both non- 
switch-on -- it comes out. However, Vth2 may become low rather than Vth1 by factors, such as 
dispersion in a parameter, also within a pixel actually. At this time, since leakage current of 
subthreshold level flows into TFT2 for a drive, OLED presents fine luminescence. Contrast of a 
screen falls by this fine luminescence, and display properties are spoiled. So, especially in this 
invention, it has set up so that threshold voltage Vthof TFT2 for drive2 may not become lower 
than threshold voltage Vthof TFT1 corresponding within pixel for conversion 1 . For example, 
even if gate length L2 of TFT2 is made longer than the gate length L1 of TFT1 and it changes 
a process parameter of these thin film transistors, Vth2 is kept from becoming lower than Vth1 . 
It is possible for this to control very small current leakage. 
[0015] 

[Embodiment of the Invention] Drawing 1 is an example of the pixel circuit by this invention. 
Transistor TFT2 for a drive etc. which controls the driving current which flows into the light 
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emitting device which consists of transistor TFT1 for conversion into which signal current flows 
through this circuit, an organic EL device, etc. By control of the transistor TFT3 for taking in 
which connects or intercepts pixel circuit and data-line data by control of 1st scanning line 
scanA, and 2nd scanning line scanB. The capacity C and the light emitting device OLED for 
after a write end to hold the voltage between gate sauce of transistor TFT4 for a switch which 
short-circuits the gate drain of TFT1, and TFT1 are comprised during a write-in period. 
Although TFT3 consists of drawing 1 and the transistor of NMOS and others is constituted 
from a PMOS, this needs to be an example and does not necessarily need to be this passage. 
Although the terminal of one of these is connected to the gate of TFT1 and the terminal of 
another side is connected to Vdd (power supply potential), constant potential not only Vdd but 
arbitrary may be sufficient as the capacity C. The cathode (negative pole) of OLED is 
connected to earth potentials. 

[0016]The scanning line driving circuit where the display concerning this invention chooses the 
scanning lines scanA and scanB one by one fundamentally, The data line driving circuit 
containing current source OS which generates the signal current Iw which has a current level 
according to brightness information, and is supplied to data-line data one by one, It is allotted 
to the intersection of each scanning lines scanA and scanB and each data-line data, and has 
two or more pixels containing the current drive type light emitting device OLED which emits 
light in response to supply of driving current. The accession department into which the pixel 
concerned shown in drawing 1 incorporates the signal current Iw from the data-line data 
concerned as feature items when the scanning line scanA concerned is chosen, It consists of a 
converter which once transforms the current level of the incorporated signal current Iw into a 
voltage level, and holds it, and an actuator which sends the driving current which has a current 
level according to the held voltage level through the light emitting device OLED concerned. 
Specifically, said accession department consists of transistor TFT3 for taking in. Said converter 
contains the capacity C connected with thin film transistor TFT1 [ provided with a gate, sauce, 
the drain, and the channel ] for conversion at the gate. Thin film transistor TFT1 for conversion 
makes a gate generate the voltage level which sent through the channel the signal current Iw 
incorporated by the accession department, and was changed, and the capacity C holds the 
voltage level produced to the gate. Said converter contains thin film transistor TFT4 for a 
switch inserted between the drain of thin film transistor TFT1 for conversion, and the gate. 
When transforming the current level of the signal current Iw into a voltage level, it flows 
through thin film transistor TFT4 for a switch, and it electrically connects the drain and gate of 
thin film transistor TFT1 for conversion, and makes the gate of TFT1 produce the voltage level 
on the basis of sauce. Thin film transistor TFT4 for a switch is intercepted when holding a 
voltage level in the capacity C, and it separates the capacity C linked to the gate of thin film 
transistor TFT1 for conversion, and this from the drain of TFT1. 
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[0017]Said actuator contains thin film transistor TFT2 [ provided with a gate, a drain, sauce, 
and a channel ] for a drive. Thin film transistor TFT2 for a drive sends through the light emitting 
device OLED the driving current which accepts in a gate the voltage level held at the capacity 
C, and has a current level according to it via a channel. The gate of thin film transistor TFT1 for 
conversion and the gate of thin film transistor TFT2 for a drive are connected directly, a current 
mirror circuit is constituted, and it was made for the current level of the signal current Iw and 
the current level of driving current to serve as proportionality. Thin film transistor TFT2 for a 
drive operates in a saturation region, and it sends through the light emitting device OLED the 
driving current according to the difference of the voltage level and threshold voltage which 
were impressed to the gate. 

[0018]As feature items of this invention, thin film transistor TFT2 for a drive is set up so that the 
threshold voltage may not become lower than the threshold voltage of thin film transistor TFT1 
corresponding within a pixel for conversion. Specifically, TFT2 is set up so that the gate length 
may not become shorter than the gate length of TFT1 . Or TFT2 may be set up so that the gate 
dielectric film may not become thinner than the gate dielectric film of TFT1 corresponding 
within a pixel. Or TFT2 may adjust the impurity concentration poured into the channel, and it 
may set it up so that threshold voltage may not become lower than the threshold voltage of 
TFT1 corresponding within a pixel. If the signal level of a cutoff level is impressed to the gate 
of both the thin film transistors by which common connection was carried out when it sets up 
temporarily so that the threshold voltage of TFT1 and TFT2 may become the same, both TFT1 
and TFT2 should be turned off. However, dispersion in a process parameter is also in a pixel 
slightly actually, and the threshold voltage of TFT2 may become low from the threshold voltage 
of TFT1 . At this time, since the weak current of subthreshold level flows into TFT2 for a drive 
also with the signal level below a cutoff level, OLED fine-emits light and the contrast drop of a 
screen appears. So, in this invention, gate length of TFT2 is made longer than the gate length 
of TFT1 . Even if it changes the process parameter of a thin film transistor within a pixel, the 
threshold voltage of TFT2 is kept from becoming lower than the threshold voltage of TFT1 by 
this. 

[001 9] Drawing 2 is a graph which shows gate length L of a thin film transistor, and the relation 
of the threshold voltage Vth. In gate length L, in the comparatively short short-channel-effect 
field A, Vth goes up with the increase in gate length L. On the other hand, gate length L is not 
concerned with gate length L in the comparatively big suppression region B, but Vth is almost 
constant. By this invention, gate length of TFT2 is made longer than the gate length of TFT1 
using this characteristic. For example, when the gate length of TFT1 is 7 micrometers, the gate 
length of TFT2 shall be about 10 micrometers. While the gate length of TFT1 belongs to the 
short-channel-effect field A, the gate length of TFT2 may be made to belong to the 
suppression region B. Thereby, while being able to inhibit the short channel effect in TFT2, the 
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threshold voltage reduction by change of a process parameter can be controlled. By the 
above, the leakage current of the subthreshold level which flows into TFT2 can be controlled, 
fine luminescence of OLED can be suppressed, and it can contribute to a contrast 
improvement. 

[0020]Drawing 3 expresses typically the section structure of the pixel circuit shown in drawing 
1 . However, only OLED and TFT2 is expressed in order to illustrate easily. OLED piles up the 
reflector 10, the organic electroluminescence layer 11, and the transparent electrode 12 in 
order. Common connection of the transparent electrode 12 which has dissociated for every 
pixel and functions as an anode of OLED is carried out between pixels, and the reflector 10 
functions as a cathode of OLED. That is, common connection of the transparent electrode 12 
is carried out to the predetermined power supply potential Vdd. The organic 
electroluminescence layer 1 1 serves as bipolar membrane which piled up for example, the 
electron hole transporting bed and the electron transport layer. For example, Diamyne is 
vapor-deposited as an electron hole transporting bed on the reflector 10 which functions as an 
anode (hole injection electrode), and Alq3 is vapor-deposited as an electron transport layer on 
it, and also the transparent electrode 12 which functions as a cathode (electron injection 
electrode) on it is formed. Alq3 expresses 8-hydroxy quinoline aluminum. OLED which has 
such a laminated structure is only an example. If the voltage (about 10V) of a forward direction 
is impressed between the anode/cathode of OLED which has this composition, pouring of 
careers, such as an electron and an electron hole, will take place, and luminescence will be 
observed. Operation of OLED is considered to be luminescence by the exciton formed from 
the electron hole poured in from the electron hole transporting bed, and the electron poured in 
from the electron transport layer. 

[0021]On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 
which consists of glass etc., the gate dielectric film 3 put on that upper surface, and the 
semiconductor membrane 4 piled up above the gate electrode 2 via this gate dielectric film 3. 
This semiconductor membrane 4 consists of polycrystalline silicon thin films. TFT2 is provided 
with the sauce S, the channel Ch, and the drain D used as the passage of the current supplied 
to OLED. The channel Ch is exactly located right above the gate electrode 2. TFT2 of this 
bottom product gate structure is covered with the interlayer insulation film 5, and the source 
electrode 6 and the drain electrode 7 are formed on it. On these, OLED mentioned above via 
another interlayer insulation film 9 is formed. In the example of drawing 3, in order to connect 
the anode of OLED to the drain of TFT2, the P channel thin film transistor is used as TFT2. 
[0022]Here, gate length L of TFT2 is set up so that it may become longer than the gate length 
of TFT1 (not shown). Or thickness d of the gate dielectric film 3 of TFT2 may be made larger 
than the thickness of the gate dielectric film of TFT1 . The threshold voltage of a thin film 
transistor rises, so that the thickness of gate dielectric film becomes large. Depending on the 
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case, an impurity is selectively poured into the channel Ch of TFT2, and threshold voltage may 
be adjusted. What is necessary is just to dope the impurities P and As selectively to the 
channel Ch, in order to shift the threshold voltage to the enhancement side more in the case of 
TFT2 of a P channel. 

[0023]Next, with reference to drawing 4 the drive method of the pixel circuit shown in drawing 
1 is explained briefly. First, at the time of writing, the 1st scanning line scanA and the 2nd 
scanning line scanB are made into a selective state. In the example of drawing 4 , scanA is 
made into a low and scanB is made into a high level. By connecting current source CS to data- 
line data, where both scanning lines are chosen, the signal current Iw according to brightness 
information flows into TFT1. Current source CS is a variable current source controlled 
according to brightness information. At this time, since it has connected too hastily electrically 
by TFT4 between the gate drains of TFT1, (5) types are materialized, and TFT1 operates in a 
saturation region. Therefore, between the gate sauce, the voltage Vgs given by (3) formulas 
arises. Next, scanA and scanB are changed into a non selection state. In detail, TFT4 is first 
changed into an off state by making scanB into a low. Vgs is held by this with the capacity C. 
Next, since a pixel circuit and data-line data are electrically intercepted by making scanA into a 
high level and setting to OFF, the writing to another pixel can be performed via data-line data 
after that. Here, the data which current source CS outputs as a current level of signal current 
needs to be effective when scanB serves as non selection, but it may be used as arbitrary 
levels (for example, write data of the following pixel) after that. Since common connection of 
TFT1, a gate, and the sauce is carried out [ both ], and TFT2 approaches the inside of a small 
pixel and it is formed, if TFT2 is operating in the saturation region, the current which flows 
through TFT2 will be given by (4) formulas, and will turn into the driving current Idrv which 
flows into this, i.e., OLED. What is necessary is just to give sufficient power supply potential to 
Vdd so that (5) types may be materialized in addition even if it takes the voltage drop in OLED 
into consideration in order to operate TFT2 in a saturation region. 
[0024] Drawing 5 is an example of the display which put in order and constituted the pixel 
circuit of drawing 1 in matrix form. The operation is explained below. First, a vertical start pulse 
(VSP) is inputted into the scanning line driving circuit A21 containing a shift register and the 
scanning line driving circuit B23 which similarly contains a shift register. The scanning line 
driving circuit A21 and the scanning line driving circuit B23 choose 1st scanning line scanAI - 
scanAN, and 2nd scanning line scanBI - scanBN one by one synchronizing with a vertical 
clock (VCKA, VCKB), respectively, after receiving VSP. Corresponding to each data-line data, 
current source CS is provided in the data line driving circuit 22, and the data line is driven with 
the current level according to brightness information. Current source CS consists of voltage/a 
current conversion circuit of a graphic display, and outputs signal current according to the 
voltage showing brightness information. Signal current flows into the pixel on the selected 
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scanning line, and current writing is performed per scanning line. Each pixel starts 
luminescence by the intensity according to the current level. However, VCKA is slightly 
delayed by the delay circuit 24 to VCKB. Thereby, as shown in drawing 4 , scanB serves as 
non selection in advance of scanA. 
[0025] 

[Effect of the lnvention]According to the pixel circuit and its driving method of this invention, it 
is possible to send through current drive type light emitting devices (organic EL device etc.) the 
driving current Idrv which is not based on characteristic dispersion of active devices (TFT etc.), 
but is proportional to the signal current Iw from the data line correctly (or correspondence). 
Since each pixel can be made to emit light by desired luminosity correctly by arranging a 
majority of such pixel circuits to matrix form, it is possible to provide a high-definition active 
matrix type display. By setting up the threshold voltage of TFT for a drive especially, so that it 
may not become lower than the threshold voltage of TFT for conversion, the leakage current 
which flows into a light emitting device is controlled, with fine luminescence of a light emitting 
device is suppressed. It becomes possible to improve the contrast of current drive type 
displays, such as an organic electroluminescence display, and to raise image quality by this. 



[Translation done.] 
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